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SEDIMENTATION SURVEY OF HIGHLAND SILVER LAKE, HIGHLAND, ILLINOIS 
In t roduc t ion 
The I l l i n o i s S t a t e Water Survey has completed a sedimentat ion survey 
of S i l v e r Lake, the water supply r e s e r v o i r for the C i ty of Highland, 
I l l i n o i s . The r e s u l t s of the Ju ly 1981 survey are presented in t h i s 
r e p o r t . 
This p r o j e c t was completed as p a r t of the r egu la r work of the Water 
Survey under the a d m i n i s t r a t i v e guidance of Stanley A. Changnon, J r . , 
Chief, and Michael L. T e r s t r i e p , Head of the Surface Water Sec t ion . 
F ie ld da ta were c o l l e c t e d by a crew from the Water Survey c o n s i s t i n g 
of the au thor ; William F i t z p a t r i c k , Technical A s s i s t a n t ; and Dale Goeke, 
s tuden t employee. 
Samples were analyzed by the Water Survey ' s sediment l a b o r a t o r y under 
the d i r e c t i o n of Michael V. Mi l l e r . F igures for the r e p o r t were prepared 
under the d i r e c t i o n of John W. Brother , J r . , and the r e p o r t was ed i t ed by 
Gai l Taylor . The camera copy of the r e p o r t was prepared by Kathleen Brown, 
Pamela Love t t , and Lynn Weiss. 
Reservoir Location 
S i l v e r Lake is loca ted on S i lver Creek, a t r i b u t a r y to the Kaskaskia 
River in Madison County. The dam for the r e s e r v o i r is about one-half mi le 
nor thwest of the C i ty of Highland in Sec t ion 30, Township 4N., Range 5W. 
The lake l i e s e n t i r e l y within Madison County. The spi l lway e l eva t i on of 
t h e r e s e r v o i r is 500 ft above mean sea l e v e l . 
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Watershed 
The watershed of the r e s e r v o i r is p r i m a r i l y a g r i c u l t u r a l land wi th 
f a i r l y low s lopes . The watershed is c u r r e n t l y the sub jec t of an i n t e n s i v e 
monitor ing program. More informat ion w i l l be ava i l ab l e in the summary 
r e p o r t s from t h i s p r o j e c t . A map of the watershed is shown in f igu re 1. 
H i s t o r i c a l Background 
In the e a r l y 1900s, water supply in the Ci ty of Highland was from 
p r i v a t e wells with a s e r i e s of c i s t e r n s cons t ruc ted for f i r e p r o t e c t i o n 
u s e . 
In 1909, Harper B r o t h e r ' s Consul t ing Engineers of Eas t S t . Louis made 
recommendations for a p u b l i c water supply (Harper, 1909). This water 
supply would be based on S i l v e r Creek pumpage as well as on the use of a 
small impounding r e s e r v o i r when S i l v e r Creek was dry or muddy. 
Because of voter d i s a p p r o v a l , the c i t y did not follow through on the 
p lan suggested by the c o n s u l t a n t s . However, two i n d u s t r i e s in the c i t y , a 
brewery and a condensed milk company, combined resources and b u i l t the 
r e s e r v o i r in order to a s su re themselves of an adequate supply of water for 
t h e i r product ion . In about 1915, the c i t y jo ined in the use of t h i s 
supply. 
The lake cons t ruc ted was a 30 m i l l i o n ga l lon r e s e r v o i r on the s i t e of 
the c i t y ' s old r e s e r v o i r . The capac i t y of t h i s r e s e r v o i r was l a t e r 
inc reased to about 120 m i l l i o n g a l l o n s . 
Following the severe drawdown of t h i s r e s e r v o i r during the per iod of 
the drought in the e a r l y 1950s, p lans were developed by Backus and P f i e f f e r 
Consul t ing Engineers of Highland for cons t ruc t ion of a r e s e r v o i r on S i l v e r 
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Figure 1. Watershed and location map of Highland Silver Lake 
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Creek. This r e s e r v o i r ( S i l v e r Lake) was b u i l t , and s to rage was begun, in 
1961. 
The watershed is the sub jec t of a coopera t ive s tudy by the Water 
Survey, the I l l i n o i s Environmental P r o t e c t i o n Agency, and Southwestern 
I l l i n o i s Planning Commission to eva lua t e the e f f e c t s of applying e ros ion 
c o n t r o l technology to improve water q u a l i t y in S i l v e r Creek and S i l v e r 
Lake. 
Sediment Survey 
During the survey, 15 primary range l i n e s were l a i d out for d e t e r -
mining the sedimentat ion r a t e of the lake as a whole. In a d d i t i o n , 8 
secondary range l i n e s were l a i d out for s tudy of the small bay immediately 
upstream of the I-70 b r i d g e . The watershed of t h i s bay is the sub jec t of 
an i n t e n s i v e eva lua t ion . 
The l o c a t i o n of the primary range l i n e s a re shown in f igure 2 and the 
l o c a t i o n of the secondary range l i n e s a r e shown in f i g u r e 3. Primary range 
l i n e s were monumented us ing concre te markers , and secondary range l i n e s 
were monumented by s t e e l fence p o s t s . 
In the survey, sounding da ta were c o l l e c t e d a t r egu l a r i n t e r v a l s along 
each range l i n e to determine both the o r i g i n a l and c u r r e n t depths of the 
r e s e r v o i r . Al l depth measurements were made wi th a 2- inch-d iameter 
aluminum pole marked in t en ths of f e e t . The pole was f i r s t lowered u n t i l 
it touched the cu r r en t lake bottom, and a depth measurement was made. The 
pole was then pushed through the accumulated sediment u n t i l i t h i t the 
s o l i d o r i g i n a l lake bed, where another depth measurement was made. 
Hor izon ta l c o n t r o l on each c ross s e c t i o n was maintained e i t h e r by a marked 
cab le or by a cable with a meter. 
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Figure 2. Highland Silver Lake original depth contours and cross section locations 
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Figure 2. Continued 
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Figure 2. Concluded 
Figure 3. Segment 16 bay original depth contours and cross section locations 
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Samples of the accumulated sediments were c o l l e c t e d during the survey 
for determining p a r t i c l e s i z e d i s t r i b u t i o n and u n i t weight of the s e d i -
ments. 
Sedimentation Ca lcu la t ions 
The sounding da t a from the survey were used to determine the o r i g i n a l 
s to rage capac i ty of the r e s e r v o i r and the capac i ty at the time of the 
survey. The d i f fe rence between these s to rage c a p a c i t i e s is the volume of 
sediment t h a t has accumulated s ince cons t ruc t ion of the r e s e r v o i r in 1961. 
The volume c a l c u l a t i o n s were made for both the r e s e r v o i r and the bay 
us ing two methods, the Dobson Pr ismoidal Formula and the contour method 
c a l c u l a t i o n as descr ibed in the Na t iona l Engineering Handbook of the So i l 
Conservat ion Se rv i ce , Sect ion 3 (SCS, 1968). 
Resul t s and Analysis 
The r e s u l t s of the survey i n d i c a t e t h a t 995 a c r e - f t of sediment 
weighing 866 thousand tons accumulated in the r e s e r v o i r between 1961 and 
1981. This has r e s u l t e d in a 13.6% reduc t ion in the capac i ty of the 
r e s e r v o i r . 
Table 1 summarizes the r e s u l t s of the survey for the lake as a whole 
and i n d i c a t e s t h a t sediment i npu t to the lake averages 72.5 cubic f e e t per 
year from each acre of land in the watershed. On the b a s i s of the average 
u n i t weight (40 pounds per cubic foot ) of 22 samples c o l l e c t e d at the time 
of the survey, t h i s amounts to 1.45 tons per acre per year by weight . The 
annual r a t e of capac i ty l o s s in the lake has been 0.69% per year . This is 
c l o s e to the average of sedimentat ion r a t e s in o the r I l l i n o i s r e s e r v o i r s . 
Table 2 summarizes the r e s u l t s of the survey by segments as i n d i c a t e d 
in f igure 2. These values i n d i c a t e the amount of sediment t h a t has 
9 
Table 1. Summary of Sedimentation Data 
Highland S i l v e r Lake 
Age Years 
Bui l t November, 1961 
Survey J u l y , 1981 19.7 
Watershed Sq mi Acres 
Total a rea 48.4 30,946 
Area excluding lake 47 .4 30,348 
Reservoir 
Sq mi Acres 
Surface area at sp i l lway l e v e l 0 .94 598.4 
Storage capac i ty at sp i l lway l e v e l Acre-feet Mil gal 
1961 7,331 2389 
1981 6,336 2064 
Capacity per square mile of dra inage a rea* Acre-feet 
1961 151 
1981 131 
Sedimentat ion Acre-feet 
1961-1981 995 
Average annual accumulation of sediment** 
Acre-feet from ent i re watershed 
1961-1981 50.5 
Acre-feet per square mile 
1961-1981 1.07 
Cubic feet per acre 
1961-1981 72.5 
Tons per acre 
1961-1981 1.45 
Percent of Percent 
Deplet ion of o r i g i n a l s to rage or ig ina l storage per year 
1961-1981 13.6 0.69 
* Includes a rea of lake 
** Excludes a rea of lake 
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Table 2. Summary of Sedimentation Data for 
Highland S i l v e r Lake 
Volume ( a c - f t ) Loss of o r i g i n a l capac i ty Weight of 
Segment* 1948 1980 % of t o t a l %/yr sediment ( tons 
1 863 792 8.2 0.42 46,546 
2 1,767 1,618 8.4 0.43 102,873 
3 932 846 9.2 0.47 62,748 
4 759 678 10.7 0.54 61,570 
5 353 310 12.2 0.62 36,244 
6 323 283 12.4 0.63 34,325 
7 357 300 16.0 0.81 46,803 
8 366 302 17.5 0.89 54,363 
9 300 253 15.7 0.80 42,891 
10 309 254 17.8 0.90 48,515 
11 316 251 20.6 1.04 52,947 
12 213 155 27.2 1.38 65,562 
13 194 127 34.5 1.75 77,487 
14 136 73 46.3 2.35 77,800 
15 55.1 25.7 58.4 2.71 37,780 
16 87.9 68.4 22.2 1.13 17,583 
Total 7,331 6,336 866,000 
Percentage of t o t a l volume l o s t 13.6 0.69 
*Refer to f igure 2 for loca t ions of segments 
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accumulated in each segment by volume, pe r cen t of o r i g i n a l c a p a c i t y l o s t , 
and weight . The r a t e of capaci ty l o s s in pe rcen t pe r year shows a 
gene ra l l y i n c r e a s i n g t r end from the dam to the headwaters of the r e s e r v o i r . 
This r e s u l t s from i n i t i a l r e l e a s e of sediment load as the moving creek 
water e n t e r s the r e s e r v o i r and r e l e a s e s the coa r se r po r t i on of i t s sediment 
load. The sediment load is r e l ea sed f a s t e r near the headwaters of the 
r e s e r v o i r and more slowly near the dam where only f i n e r ma te r i a l s w i l l 
remain in suspension. 
Table 3 summarizes the r e s u l t s of the survey of the segment 16 bay by 
sub-segments as i n d i c a t e d in f igu re 3. A comparison of the sedimenta t ion 
r a t e in t h i s bay with the sediment d e l i v e r y from the watershed has not been 
made a t . t h i s time because of the backwater in f luence of the main body of 
the r e s e r v o i r on sedimenta t ion in the bay. 
F igures 2 and 3 show the 1961 contours of the bottoms of the lake and 
bay, r e s p e c t i v e l y . F igures 4 and 5 show the Ju ly 1981 contours of the 
r e s e r v o i r and bay. These contour maps were used to develop the s t a g e -
volume-area r e l a t i o n s h i p s for the r e s e r v o i r and bay shown in f i gu re s 6 and 
7. On these graphs the h o r i z o n t a l d i s t a n c e between the volume or area 
curves i n d i c a t e s the volume or area change of the r e s e r v o i r or bay at a 
p a r t i c u l a r s t a g e . 
The 1981 curves on these graphs can be used, wi th some adjustment for 
con t inu ing sed imenta t ion , to determine the volume and area of the r e s e r v o i r 
given a s tage below the spi l lway e l e v a t i o n . 
As an example of the use of f i gu re s 6 and 7, in f igure 6 the 1981 
volume and a rea when the water l e v e l is 10 f e e t below the sp i l lway l eve l 
were 1850 a c r e - f t and 310 a c r e s , r e s p e c t i v e l y . The corresponding values 
for 1961 were 2600 a c r e - f e e t and 355 a c r e s . In 1981, there were 750 
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Table 3. Segmental Summary of Sediment Data 
f o r Highland S i l v e r Lake, Segment 16 
Sub- Volume % Lost 
segment* 1962 1981 Tota l Average amount 
a 12.7 10.3 18.9 0.96 
b 45.9 36.6 20.3 1.03 
c 23.4 18.7 20.1 1.02 
d 11.6 8.9 23.3 1.18 
e 10.2 6.6 35.3 1.79 
f 2.2 1.1 50.0 2.54 
g 10.5 8.1 22.9 1.16 
h 0.7 0.4 42.9 2.18 
i 1.1 0.8 27.3 1.38 
Tota ls 118.3 91.5 13.24 
Percentage of t o t a l volume l o s t 22.6 1.15 
*Refer to f igu re 3 for l o c a t i o n s of sub-segments 
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Figure 4. Highland Silver Lake 1981 depth contours and cross section locations 
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Figure 4. Continued 
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Figure 4. Concluded 
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Figure 5. Segment 16 bay current depth contours and cross section locations 
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Figure 6. Highland Silver Lake stage-volume-area curves, original and 1981 
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Figure 7. Segment 16 stage-volume curves, original and 1981 
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a c r e - f e e t of sediment below the 10 foot mark. To es t ima te the capac i ty of 
the lake at t h i s water l e v e l in the year 2000 when the age of the lake w i l l 
be 39 y e a r s , t h e following equat ion can be used: 
V10 ,2000 = the volume of the r e s e r v o i r in the year 2000 with the water 
l e v e l 10 f e e t below the sp i l lway e l e v a t i o n . This w i l l be a rough es t ima te 
of the fu ture volume of the r e s e r v o i r a t t h i s l e v e l . Several f a c t o r s could 
s e r i o u s l y a f f e c t the accuracy of t h i s va lue . Among these f ac to r s a r e : 
• Changes in a g r i c u l t u r a l p r a c t i c e s in the watershed 
• Changes in land use 
• Changes in the hydrau l i c s of the watershed, such as channe l i za t ion 
of the creek or cons t ruc t i on of sed imenta t ion b a s i n s 
• Changes in p r e c i p i t a t i o n p a t t e r n s 
• Exposure of accumulated sediments to d ry ing and compaction as a 
r e s u l t of water l e v e l drawdown 
Changes in land use and a g r i c u l t u r a l p r a c t i c e s are the most l i k e l y of 
these f a c t o r s to experience change in the S i l v e r Lake watershed and should 
be we l l def ined . However, changes in p r e c i p i t a t i o n p a t t e r n s such as a 
per iod of unusual ly high d i scharge might r e s u l t in cons iderably a l t e r e d 
sedimenta t ion p a t t e r n s . 
The p a r t i c l e s i z e d i s t r i b u t i o n s of four sediment samples c o l l e c t e d at 
the time of the survey a re given in f i gu re s 8 and 9. Figure 8 shows the 
p a r t i c l e s i z e d i s t r i b u t i o n s for t h ree samples from the main lake and 
i n d i c a t e s g rada t ions in sediment s i z e s from the headwaters of the lake to 
the dam. 
D i s t r i b u t i o n A in f igu re 8 is from R27-R28 and r ep re sen t s m a t e r i a l s in 
the headwaters of the l ake . D i s t r i b u t i o n A shows t h a t these m a t e r i a l s a r e 
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Figure 8. Particle size distribution for sediment samples taken 
from Highland Silver Lake at R27-R28, R19-R20, and R1-R2 (see figure 2) 
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Figure 9. Particle size distribution for sediment sample 
taken at the midpoint of TR7-TR8 (see figure 3) 
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p r i n c i p a l l y s i l t s i z e ma te r i a l s with about 3% sand and about 30% c l a y . 
D i s t r i b u t i o n B shows the sample a n a l y s i s for sediments in the v i c i n i t y of 
R19-R20 and d i s t r i b u t i o n C shows the sample a n a l y s i s in the v i c i n i t y of 
R1-R2, which is at the dam. D i s t r i b u t i o n B shows t h a t the sample was 
composed of 48% c l ay and 52% s i l t while d i s t r i b u t i o n C shows t h a t more than 
75% of the sediment accumulated near the dam is c l a y s i z e m a t e r i a l . 
These d i s t r i b u t i o n s show g r a p h i c a l l y t h a t as the water moves through 
the r e s e r v o i r , the sediment c a r r i e d in suspension becomes f i n e r and f i n e r 
as coarse r ma t e r i a l s s e t t l e out in the upper reaches of the lake . 
Figure 9 shows the sample a n a l y s i s for a sample in the bay at segment 
16. Note t h a t the s i ze d i s t r i b u t i o n i s very s i m i l a r to the d i s t r i b u t i o n a t 
R27-R28 ( d i s t r i b u t i o n A in f igu re 8) s ince t h i s bay has i t s own source of 
c o a r s e r - s i z e m a t e r i a l s . 
Summary 
A sedimentat ion survey was made of Highland S i l v e r Lake in Madison 
County, I l l i n o i s . The r e s u l t s of the survey i n d i c a t e t h a t sediments are 
accumulating in the r e s e r v o i r a t the r a t e of 50.5 a c r e - f e e t per yea r , 
reducing the capac i ty by 0.69% per year . This amounts to 72.5 cubic f e e t 
pe r acre of watershed or 1.45 tons per a c r e . The lake volume has decreased 
by 13.6% s ince i t s cons t ruc t ion in 1961. 
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